A possible role for guanosine 3',5'-monophosphate in the stimulus-secretion coupling in exocrine pancreas.
Carbamylcholine, caerulein and cholecystokinin octapeptide rapidly increased the cyclic GMP concentration and amylase secretion in isolated guinea pig pancreatic slices. The cyclic GMP concentration was increased eight-fold over the basal concentration in 30 s, with concomitant increase in the rate of amylase secretion. The tissue concentration of cyclic GMP then rapidly declined to a plateau value of approx. 16% of the peak level within 10 min and was maintained at that concentration for the duration of the experiment. We have shown earlier (Kapoor, CL. and Krishna, G. (1977) Science 196, 1003--1005) that the decrease of tissue cyclic GMP was due mainly to the secretion of cyclic GMP into the medium. The cyclic AMP concentration in the tissue was not changed, nor was it secreted into the medium. There was a correlation between the concentration response to various agents for the increase in cyclic GMP concentration and amylase secretion in pancreatic slices. Carbamylcholine increased both the cyclic GMP concentration and amylase secretion; the half-maximal effect was achieved at 1.5 micrometer concentration. Caerulein and cholecystokinin octapeptide were 5000 times more potent than carbamylcholine in increasing cyclic GMP concentration and amylase secretion; the half-maximal effect was achieved at 0.3 nM concentration. Atropine, which completely inhibited the increase in cyclic GMP and amylase secretion induced by carbamylcholine, did not block the effects of caerulein or cholecystokinin octapeptide. These results suggest that various secretagogues induced amylase secretion by increasing the cyclic GMP concentration, but the mechanism by which cyclic GMP caused amylase secretion remains to be elucidated.